been studied during the past decades. Thereupon, compounds containing different tautomers can be the subject of interest by theoretical chemists 10 . Purine bases and their thio derivatives are found in many biological systems and they are very important from clinical point of view. For example, 6-thiopurine (THIOP) is one of the purine analogues most commonly used in the treatment of the acute human leukaemia 11 . It is also known that 6-thiopurine derivatives, among them 2-amino-6-thiopurine has interesting chemotherapy effects, including powerful antitumoral activity 12 . The oxopurines are of biological importance, because they are metabolic intermediate products of purine metabolism formed by degradation of nucleic acids. Hypoxanthine (1,7-dihydro-6H-purin-6-one) occasionally occurs as a constituent of the nucleoside inosine in minor amounts in transfer RNA 13 and is oxidized to xanthine and uric acid in man, these reactions being catalyzed by the molybdenum-and iron-containing enzyme xanthine oxidase. Defects in purine metabolism result in an increase in the uric acid level and in the deposition of sodium hydrogen urate monohydrate crystals in joints. This disease, known as gout, is clinically treated by the allopurinol, which has also been used in conjunction with anticancer drugs, combined with 6-mercaptopurine in treatment of leukemia 14, 15 . Enzymes attack purines at preferred positions and, therefore, the tautomerization of the purine molecules may play an important role in the replication process and spontaneous mutation, and the equilibrium is strongly sensitive to the interaction of these molecules with their environment 16 . In equilibrium, oxopurine bases exist in different tautomeric forms, the protropic tautomerism occurring in both rings (pyrimidine and imidazole); thus two types of equilibria can be observed: keto "! enol and N(7)H "!N(9)H. Knowledge of the various geometric and electronic structures as well as the relative stability of tautomeric forms provides a basis for understanding biological activity of oxopurine bases. In addition, knowing how these tautomerization energies change in different environments can provide insight into the influence of solvent effects on molecular stability. The physicochemical properties of the tautomerism of hypoxanthine have been investigated experimentally [17] [18] [19] [20] [21] [22] [23] [24] [25] [26] [27] and theoretically [28] [29] [30] [31] [32] . In a wide variety of environments, including the gas phase, keto tautomers of hypoxan thine are most stable. This conclusion is supported by results of UV 19, 21 , IR 17, 18 , Raman 29 , 1H NMR 19 and 13C NMR 19, 23 spectroscopies, and X-ray analysis 24 . Pullman and Pullman 28 have investigated the tautomerism of oxopurines by the theoretical CNDO/2 method and three groups of authors [29] [30] [31] have reported ab initio quantum mechanical calculations using 6-31G(d), 6-31G(d,p), or MIDI basis sets. Contreras and Alderete 32 used the semiempirical AM1 and MNDO methods to calculate the structure, bondorder matrices, localized MOs, and IR spectra for the tautomers of hypoxanthine in the gas phase.
Computational methods
All these calculations were carried out on a core i7 personal computer by means of GAUSSIAN09 program package. First, all the compounds structures were drawn using Gauss View 03 and optimized in GAUSSIAN09. The tautomers were also optimized in solvents according to the polarisable continuum method of Tomasi and co-workers, which exploits the generating polyhedra procedure [33] [34] [35] [36] [37] to build the cavity in the polarisable continuum medium, where the solute is accommodated. Atomic charges in all the structures were obtained using the Natural Population Analysis (NPA) method within the Natural Bond Orbital (NBO) approach.
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RESULTS AND DISCUSSION
Gas phase
Structures and numbering of 6-oxo purine are depicted in Figure 1 . and the results of energy comparisons of six tautomers in the gas phase and different solvents are given in Table 1 . In the gas phase OP2 form is more stable than the other forms. The most and the least differences between OP2 and the other forms in gas phase are found for OP3 amd OP1 with 20.999 kcal mol -1 and 0.302 kcal mol -1 respectively( Table 2 ). The order of stability of all the tautomers in the gas phase is OP2 > OP1 > OP6> OP5> OP7 >OP4 >OP3. The calculated dipole moments for all forms are presented in Table 3 . OP2 tautomer has the smallest dipole moments than the other seven forms with 1.733 D. OP5 tautomer with has the largest dipole moments with 5.0271D in water. The major diûerence of dipole moment belongs to OP3 form with 3.5453D in gas and water phase. The calculated values NBO charges using the natural population analysis (NPA) of optimized structures of 6-oxo purine tautomers in the gas phase and solvents are listed in Table 3 . In OP1 form, N9 atom carries the largest negative charge, in OP1, OP2 nitrogen atoms at position 1 and 9 carry the largest negative charge, carbon atoms at position 2 or 6 carry the largest positive charge and these positions will most effectively interact with nucleophiles.
Solvent effects
Solvent effects are relevant in tautomers stability phenomena, since polarity differences Table 1 . show that polar solvents increase the stability of all 6-oxo purine tautomers in compare to gas phase. The difference between the total energies of 6-oxo purine and the other forms shows a regular trend when changing from gas phase to more polar solvents (water). In solvent and gas non-polarisable phases and benzene OP2 is more stable than other forms, but in polarisable solvents like methanol and water OP1 form is more stable than other forms. The order of stability of all the tautomers in gas phase is OP2 > OP1> OP6> OP5> OP7> OP4 >OP3, and for benzene (non-polarisable solvent) the order of stability is OP2> OP1> OP2> OP4> OP5> OP7 >OP3 and for polarisable solvents (THF, methanol and water the order of stability is OP2> OP1> OP4> OP6> OP5> OP7 >OP3. Total energy shows a regular trend by changing the gas phase to the solution, polarisable solvents increase tautomeric stability compared with gas phase. Based on Table  4 . The dipole moments increase by changing the gas phase to the solution as well as by increasing the solvent polarity. The highest dipole moment belongs to OP3 in water solvent by 14.0383 D and the biggest difference of dipole moment is for water anad gas phases by 3.5453 D. The least dipole moment amount for all the forms in all phases belongs to OP2 by 1.7388 D. We have examined the charge distribution of tautomers in the solvent as well as gas phase by using calculated NBO charges. The charge distribution in solvents with increase of polarity differently varies for any atoms. In the gas phase and benzene (nonpolarisable solvent) OP2 form is more stable than the other forms but in polarisable solvents OP1 is the most stabilized form. With increase of polarity total energy of all compounds were more negative.
2.
The charges on all nine positions were affected by solvents. In addition with increase of dielectric constant a variation was found. 3.
The dipole moments of all compounds are affected by solvent. With increase of the polarity of solvents the dipole moments of all tautomers were increased.
